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REMARKS 


In the Office Action mailed April 19, 2004: 

Claims 48 and 49 were indicated to be allowable. Claim 1 1 was objected to as being 
dependent upon a rejected base claim but was indicated to be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

Claims 1-8, 10, 12, 27, 31, 51-53, 55, 56, 57 and 58 were rejected under 35 U.S.C. 
102(b) as anticipated by Lin et al. (U.S. Patent 5,591,139). 

Claims 1-8, 10, 12, 25-27, 31, 32, 34, 36-37, 50-53 and 55 were rejected under 35 
U.S.C. 102(e) as anticipated by Frazier et al.(WO 01/93930). 

Claims 9, 13-15, 18 and 20-24 were rejected under 35 U.S.C. 103(a) as unpatentable 
over Lin et al. in view of Say et al. 

Claims 9 and 13-15 were rejected under 35 U.S.C. 103(a) as unpatentable over Frazier 
et al. in view of Say et al. 

Claims 16 and 17 were rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. 
in view of Say et al, as applied to claims 9,13-15, 18, and 20-24, further in view of Meade et 
al. 

Claims 16 and 17 were also rejected under 35 U.S.C. 103(a) as unpatentable over 
FrazieT et al. in view of Say et al s as applied to claims 9,13-15, 18, and 20-24, further in view 
of Meade et al. 

Claim 1 9 was rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. in view 
of Say et al, as applied to claims 9,13-1 5, 18, and 20-24, further in view of Kim et al. 

Claim 25 was rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. in view 
of Smart etal. (US 5,801,057). 

Claims 34 and 36 were rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. 
in view of Kim et al. 

Claim 59 was rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. in view 
of the Smart et al article entitled "The use of Silicon Microfabrication Technology in Painless 
Blood Glucose Monitoring." 

Claim 59 was rejected under 35 U.S.C. 103(a) as unpatentable over Frazier et al. in 
view of the Smart et al article entitled "The use of Silicon Microfabrication Technology in 
Painless Blood Glucose Monitoring." 

CLAIM AMENDMENTS 
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Claims 55, 56, 58 and 59 have been cancelled. 

To expedite prosecution, claim 1 has been amended to recite that the substrate is made 
of single-crystal silicon and that the body portion and rnicroprobe portions are made entirely 
by the silicon substrate. Support for these features can be found in the specification e.g., as 
appears at page 5, lines 6-7 (see paragraphs 0014 and 0107 in the published version of the 
application, US Patent Publication 2002/0137998) and also at FIGs. 1 A, IB, 2A, 2B, 4A, 4B. 
As such, the applicants submit that no new matter has been entered with these amendments. 

To provide a desired scope of claim coverage, claim 2 has been amended to recite that 
the width of the rnicroprobe tapers smoothly over substantially all of its length. Support for 
this feature can be found in the original specification at FIGs. 1 A and 2 A. As such, the 
applicants submit that no new matter has been entered with these amendments. 

To expedite prosecution, claim 1 1 has been rewritten in independent form as 
suggested by the examiner. As such, the applicants submit that no new matter has been 
entered with these amendments. 

To expedite prosecution, claim 50 has been amended to recite that multiple biosensors 
are disposed on both sides of the silicon substrate. Support for this feature can be found in 
claim 50 as originally filed. As such, the applicants submit that no new matter has been 
entered with this amendment. 

To expedite prosecution, claim 5 1 has been amended to recite that the rnicroprobe 
portion tapers "smoothly in width along the entire X length dimension converging from a 
larger Y width dimension at the body end to a smaller Y width dimension at the penetration 
end" (emphasis added). Support for this feature can be found in the specification at FIG. I A 
and FIG. 2 A. As such, no new matter has been added with this amendment. 

To obtain a desired scope of claim coverage, the applicants have amended claim 52 
and added new claim 60, which depends from claim 5, to recite that the Y width of the 
rnicroprobe portion tapers from about 200 micrometers at the body end to about 30 
micrometers at a point between a beginning of the penetration end and a termination of the 
penetration end. Support for this feature can be found in the original specification as follows. 
Page 1 1, lines 2-5 (Paragraph 0095) and claim 5 as originally filed recite that the probe tapers 
from 200 micrometers to 30 micrometers "at the penetration end." FIGs. 1 A and 2A show 
the penetration end terminating at a point. The drawings also show the penetration ends 14P 
and 16P include the last section of the probe, not just the point. The applicants submit that 
"at the penetration end" reasonably interpreted means "at some location between where the 
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penetration end begins and where it ends" based on what is shown in FIG. 1 A and FIG. 2A. 
As such, no new matter has been added with these amendments. 

To expedite prosecution, claim 57 has been rewritten in independent form and to 
recite that "substantially the entire area of at least the penetration end including the tip has a 
substantially equal thickness in the Z direction that is less than the body portion". Support 
for this feature can be found in the specification at page 1 1, line 15 (paragraph 0095) and 
FIG. 3B. As such, no new matter has been added with these amendments 

To expedite prosecution, the applicants have cancelled claim 59 and incorporated the 
features of claim 59 into claim 51 . Since claim 59 originally depended from claim 5 1 , the 
applicants submit that no new matter has been added with this amendment. 

CLAIM REJECTIONS 
35 USC 102 

The Applicant submits that all rejections of claims 55, 56, 58 and 59 are moot in view 
of their cancellation. 

Claims 1-8,10, 12. 27. 31. 37, 51-53, 55, 56, 57 and 58 were rejected under 35 U.S.C. 
102(b) as being anticipated by Lin et al. (US 5,591,139). 

Claim 1 has been amended to indicate that the microprobe is made entirely from a 
single crystal substrate. The Applicant submits that Lin, by contrast, specifically teaches that 
"there is no single crystal silicon at the tip region" (see col. 4, lines 29-32 of Lin). As such, 
Lin does not teach or suggest, and in fact teaches away from, a microprobe made entirely 
from silicon as set forth in claim 1. , Furthermore, the Examiner's comments in the Office 
Action of April 19, 2004 suggest that Lin does not teach such a feature. As such, Lin does 
not anticipate claim I. Therefore, these claims define an invention suitable for patent 
protection. 

Furthermore, claims 2-8, 10, 12, 27, 31, 37 depend from claim 1 and recite additional 
features therefor. As such, and for the same reasons set forth above, the applicants submit 
that these dependent claims define an invention suitable for patent protection. 

In addition, claim 51 has been amended to recite that the microprobe portion tapers 
"smoothly in width along the entire X length dimension converging from a larger Y width 
dimension at the body end to a smaller Y width dimension at the penetration end" (emphasis 
added). Lin by contrast shows the shaft 14 having no taper, except at the tip region 86. As 
such, Lin does not teach all the limitations of claim 5 1 . Therefore claim 5 1 defines an 
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invention suitable for patent protection. Furthermore, the applicants submit that claims 52-53 
are allowable by virtue of their dependence from claim 51. 

In addition, claim 57 has been amended to recite that "substantially the entire area of 
at least the penetration end including a tip has a substantially equal thickness in the Z 
direction that is less than the body portion" as described above. Lin, by contrast, teaches 
"The tip region 86 is formed at an angle 6 of approximately 45° to the plane of the needle 
shaft 14, to form a sharp triangular tip 87" (see column 4, lines 10-12). Furthermore, Fig. 2B 
of Lin clearly shows an abrupt change in thickness of the tip region 86 in the vicinity of the 
triangular tip 87. Thus Lin clearly does not teach, and in fact teaches away from a 
penetration end including a tip having "a substantially equal thickness in the Z direction that 
is less than the body portion" as presently recited in claim 57. As such, Lin does not teach all 
the limitations of claim 57. Therefore claim 57 defines an invention suitable for patent 
protection. Furthermore, the applicants submit that claims 52-53 are allowable by virtue of 
their dependence from claim 57. 

Furthermore, the applicants submit that the rejection of claim 58 is improper since 
claim 58 depends from claim 48, which has been allowed. 

The Examiner has also rejected claims 1-8, 10, 12, 25-27, 31, 32, 34, 36-37, 50-53, 55 
and 58 under 35 U.S.C. 102(e) as being anticipated by Frazier et al.(WO 01/93930). 

The applicants submit that Frazier et al. does not teach or suggest that a microprobe 
portion and a body portion formed entirely by a single crystal substrate. Instead, at page 8, 
lines 7-14, Frazier et al. state that the microneedle can be fabricated by micromachining 
techniques from a long list of materials including silicon. Silicon is a non-metallic element 
that exists in both crystalline and amorphous forms, as described in Hawley's Condensed 
Chemical Dictionary, John Wiley & Sons, page 992 (hereinafter Hawley). A copy of the 
reference is attached for the Examiner's convenience. Hawley states, inter alia that 
"[c]rystalline silicon is made commercially in an electric furnace by heating Si02 with carbon 
followed by zone refining." 

Frazier et al. describe only one method of microneedle fabrication at (page 1 3, line 9 
page 1 5, line 5), in which the microneedle base, sides, and top are formed of material 
deposited in sequence. If the disclosed fabrication method could be modified to use silicon, 
the deposited silicon could be either polycrystalline or amorphous silicon, but could not be 
single-crystal silicon. The applicant submits that the method used to produce the array of 
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fragile 10-25 micrometer-long microneedles disclosed by Ginaven (cited by Frazier et al at 
page 2, lines ) cannot produce microneedles of the size required by Lin et al., Frazier et al., or 
applicant, nor could biosensors be integrated thereupon. 

At page 2, lines 14-16, Frazier etal. cite Linetal. (US 5,591,139) as providinga 
reference in which "silicon-based microneedles are fabricated using integrated circuit 
processes." Further, at page 1 5, lines 20-22, Frazier et al. incorporate by reference a 
disclosure from Lin et al. "of a procedure for fabricating a microneedle with on-chip 
devices." The method for fabricating a microneedle disclosed in Lin et al. may be suitable 
for fabricating a microneedle of the type disclosed in Frazier et al. Such a microneedle will 
have the limitations discussed above with regard to the Lin et al. reference, namely that 
"there is no single crystal silicon at the tip region" (US 5,591, 139 Col. 4, lines 29-32). By 
incorporating these teachings, Frazier does not teach, and teaches away from, the invention as 
set forth in claims 1, which recites that the body portion and microprobe portion (including 
the penetration end) are all formed by the same single crystal silicon substrate. 

Furthermore, nowhere do Frazier et al. state that the microneedle itself is made of 
single-crystal silicon, nor that it is entirely made from a single-crystal silicon substrate as is 
applicants' microprobe, and as is set forth in amended Claim 1 and in claims 55 and 56. 
Instead, Frazier et al. specifically teaches forming microneedles 28 from a metal such as 
palladium (see p 1 5 ,line 25 to p. 1 5, line 2 1 and FIGs. 8A-8F ) and that the substrate 26 is 
made from silicon (see p. 13, lines 10-12). Frazier et al. therefore do not anticipate claim 1 as 
it presently stands in the application. 

Furthermore, claims 2-8, 10, 12, 25-27, 31, 32, 34, 36-37 depend from claim 1 and 
recite additional features therefor. As such, and for the same reasons set forth above, the 
applicants submit that these dependent claims define an invention suitable for patent 
protection, 

In addition, claim 50 has been amended to recite that multiple biosensors are disposed 
on both sides of the silicon substrate. The applicants submit that Frazier et al. disclose 
multiple biosensors on one side of the silicon substrate, but not both sides (see e.g., FIGs. 1 A- 
7B of Frazier et al.)- As such, Frazier et al. do not anticipate the invention as set forth in 
claim 50. Therefore, claim 50 defines an invention suitable for patent protection. 

Furthermore, claim 51 has been amended to recite that the microprobe portion tapers 
"smoothly in width along the entire X length dimension converging from a larger Y width 
dimension at the body end to a smaller Y width dimension at the penetration end" as 
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described above. Frazier et al. by contrast shows microneedles 10, 21 and 24 having no 
taper, except at a tip region (see Fig. 1 A, 2A and 2B). As such, Frazier et al. does not teach 
all the limitations of claim 51. Therefore claim 51 defines an invention suitable for patent 
protection. Furthermore, the applicants submit that claims 52-53 are allowable by virtue of 
their dependence from claim 51. 


35 USC 103 

The applicant submits that the rej ections of: 
claims9, 13-15, 18 and 20-24 over Lin etal. in view of Sayetal., 
claims 9 and 13-15 under 35 U.S.C. 103(a) over Frazier et al. in view of Say et al., 
claims 16 and 17 Lin et al. in view of Say et al in further view of Meade et al., 
claim 19 over Lin et al. in view of Say et al, in further view of Kim et al., 
claim 25 over Lin et al. in view of Smart et al. (US 5,801,057), and 
the rejection of claims 34 and 36 over Lin et al. in view of Kim et al. 
are all overcome in view of the amendments to claim 1 . Specifically, neither Lin et 
al, nor Frazier et al., nor Say et al. nor Meade et al., nor Kim teaches or suggests a 
microprobe portion and body portion formed entirely from a single-crystal silicon substrate as 
set forth above. As such, no combination these references teaches or suggests all the features 
of claim 1 and a prima facie case is not present with respect to the rejected claims by virtue of 
their dependence from claim 1. 

Claim 59 was rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. in view 
of the Smart et al article entitled "The use of Silicon Microfabrication Technology in Painless 
Blood Glucose Monitoring." The Examiner has similarly rejected claim 59 under 35 U.S.C. 
103(a) as unpatentable over Lin et al. in view of the Smart et al article entitled "The use of 
Silicon Microfabrication Technology in Painless Blood Glucose Monitoring " As set forth 
above, claim 59 has been canceled and claim 51 has been amended to incorporate dependent 
Claim 59. To expedite prosecution an affidavit under 37 CFR 1 .132 by inventor Wilson 
Smart is submitted in response to the Examiner's rejection of the subject matter of Claim 59, 
which is now incorporated into claim 5 1 . It is respectfully requested that this Affidavit be 
considered in that this is the first opportunity for its submission. This affidavit establishes 
that the subject matter of claim 51 was invented by the two authors of the Smart et al. article 
who are also listed as inventors of the present application. The third inventor, Eugene Orloff, 
did not invent the subject matter of claim 51 since it was conceived and several tapered 
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cantilevers were fabricated before he began working with the other two inventors. As such, 
claim 5 1 does not represent the work of another. Hence, the Smart et al. article is not 
available as prior art under a rejection based on 35 USC 102(a)/103. 

CONCLUSION 

In view of the foregoing, applicants believe that all of the claims are now in condition 
for allowance. The applicants therefore respectfully request reconsideration of the 
application and a notice of allowance. If for any reason the Examiner believes any of the 
claims are not in condition for allowance, he is encouraged to phone the undersigned at (650) 
849-7777 so that any remaining issues may be resolved. 


Respectfully submitted, 


Date: DRAFT 


DRAFT 


(Reg, No.) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the application of ) 

WILSON SMART ) 

) Group Art Unit: 3736 

Application Serial No.: 09/8 16,472 ) 

Filed: March 26, 2001 ) Examiner: Robert Nasser 

) 

For: SILICON MICROPROBE WITH ) 
INTEGRATED BIOSENSOR ) 

PROPOSED DECLARATION UNDER 37 CFR 1.132 
DO NOT ENTER 

I, Wilson Smart, declare and state that: 

1. I am one of the inventors of the subject matter of claim 51 the above-identified 
patent application. 

2. I am the President and Chairman of the Board of Kumetrix, Inc., the assignee of 
the invention that is the subject of the above-identified application. 

3. Kumar Subramanian and I are the authors of the article entitled "The Use of 
Silicon Microfabrication Technology in Painless Blood Glucose Monitoring" in Diabetes 
Technology & Therapeutics, Volume 2, Number 4, 2000 (the "Smart et al. Article"). 

4. Eugene Orloff, who is listed as an inventor in the above-referenced patent 
application was not an inventor of the subject matter presently in claim 51 based on the 
following facts: 

a Kumar Subramanian and I conceived of tapered cantilevers for a microprobe 
device of the type set forth in claim 51 before Eugene Orloff was hired by 
Kumetrix. 

b. As a result of this conception, cantilevers of different shapes, including 
tapered cantilevers were designed, mask drawings made, and several tapered 
cantilevers fabricated before Eugene Orloff was hired by Kumetrix. 
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5. The Smart et al. Article was published less than one year before the filing date of 
the present application. 

6. I declare further that all of the statements herein of my own knowledge are true; 
and all statements made on knowledge and belief are believed true, and further that these 
statements are made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of 
the present application and any patent issuing thereon. 


Date: 


Wilson Smart 
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REVOCATION and power of attorney 

Coromissfoner for Patents 
P.O. Box 1450 
Alexandria. VA 2231.1-I4S0 

Sir 

U Wilson Smart. President of KtmtUriN. Int.. wiil'i nl'lhc entire righl. lille and 
interest in, to and under the invention described and clninvd in die above -identified piitent 
application hereby revoke all previous powers or'aiiurficy nnd appoint Joshua D. Isenberg 
<Reg. No. 4L088) of JDI Patent . whose address is 204 Castro Une, Fremont. CA 94S39 and 
Margaret M. Smart (Reg. No. 55.626) ofKumelrix. Inc. whose address is 29524 Union City 
Boulevard, Ihiun City. CA 94587. 

Please direct all future correspondence tc Kumelrix. Inc. al the above address jmd 
direct all telephone calls to Joshua D. Kcnljcry ai (510) 89(*>-Kj28. 


i?cspL*cMul|v submit led. 


Pare: / Jt/tY Z**H By: 



Wilson Smart 
PreMdi-nt 

KiiviKMirx. imc. 

29524 Union City Boulevard 
tin ion City, CA 945 S7 
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